In Shaker-related (Kv1) channels, for example, the cytoplasmic amino-terminal tetramerization (T1) domain plays an important role in subunit tetramerization and subfamily-specific assembly (3) (4) (5) . By contrast, in KCNQ (Kv7) channels, subtype-specific assembly has been shown to be determined by a coiled-coil domain in the distal carboxyl-terminal region (6) (7) (8) .
The ether-à-go-go K + channel family encompasses three subfamilies: Eag, Erg, and Elk (9) . Quite similar to cyclic nucleotide-gated (CNG) and hyperpolarization-activated cyclic nucleotide-modulated (HCN) channels, one of the structural hallmarks of the ether-à-go-go K + channel family is the presence of a putative cyclic nucleotide-binding domain (CNBD) in the carboxyl-terminus (9, 10) . Interestingly, the assembly domain of Eag α-subunits has been ascribed to a 41-amino acid (A897-S937) carboxyl assembly domain (CAD) in the distal end of carboxyl-terminus (11) . Moreover, CAD has been suggested to have a high probability of forming coiled-coil structure and is thus also called tetramerizing-coiled coil (TCC) domain (12) . Carboxyl-terminal assembly domains have been identified as well in other members of the CNBD-containing channel superfamily, including Erg channels, CNG channels, HCN channels, and plant K + channels (AKT1 and KAT1) (10, (13) (14) (15) (16) ).
The precise role of CAD in the formation of Eag tetrameric channels, however, remains unclear. Presumably, via coiled-coil interactions, CAD may serve as an association domain to drive tetramerization of Eag subunits (12) . Yet, since CAD is less than 30 residues away from the very end of the protein, it is still unknown how a domain that is translated relatively late can effectively govern the assembly process. Furthermore, it is not obvious whether CAD functions as a recognition or stabilization motif. Most importantly, is CAD the sole and/or principal assembly domain for Eag channels?
Subunit interaction sites for Erg channels, for instance, may involve both the aminoand carboxyl-termini (12, (16) (17) (18) .
Furthermore, in AKT1 and KAT1 plant K + channels, at least two distinct carboxyl-terminal domains have been implicated in subunit assembly (13, 14) . It is therefore likely that other protein regions also contribute to the assembly of Eag subunits.
In this study, we aim to ascertain the 
RESULTS

CAD-lacking rEag1 subunits can form
functional K + channels. As illustrated in Figure 1A , the carboxyl-terminus of rEag1 channel encloses three distinct domains:
C-linker (~90 amino acids), CNBD (~120 amino acids), and CAD (41 amino acids) (11, 20 (Fig. 5B) . The expression efficiency of myc-R521X, however, was so low that we could barely detect its signal by Western blotting.
Alternatively, this may imply the myc-epitope in myc-R521X was not quite accessible for immunoblotting experiments.
The protein signal of R521X was improved when we switched to the GFP-epitope, but was still relatively low when compared to other constructs (Fig. 5F ). Figure 5C (Fig. 9) . For all the other four mutants, however, the immunoblot signal for the upper band was significantly decreased, and only vague mature glycan form was identified upon Endo H digestion for the two shortest mutants E722X and N673X
( Fig. 10) , implying that the majority of these CAD-lacking mutant proteins fail to acquire the mature Golgi-processed glycan structure.
DISCUSSION
During the biogenesis of Kv1 channels, intersubunit associations via the T1 domain is considered the initial step of tetramerization, but may not be required for ensuing steps in channel assembly (28, 29) .
On the other hand, non-T1 tetramerizations may also take place due to promiscuous associations of transmembrane core regions N470X, but not G460X, displayed significant dominant-negative effect. (E) The specificity of the co-immunoprecipitation experiment was confirmed by replacing myc-tagged rEag1 (+) with myc-vector (-) for co-transfection with GFP-rEag1.
Immunoprecipitation was carried out by using anti-myc antibody, whereas immunoblotting was performed by using anti-myc (Left) or anti-GFP (Right) antibody. Vector replacement led to the absence of the immunoreactive band for either myc-or GFP-tagged rEag1 subunit. 
